А 
NEW SCHEME ALGEBRA 


BOOK VI 


By 
TEJ RAM, М.А. 
А & 
PITAMBAR LAL, М.А. 


PITAMBAR PUBLISHING COMPAMY 
Educational Publishers : 
888, East Park Road, Karol Bagh, 
NEW DELHI-110005, (INDIA) 


Published by : 


PITAMBAR PUBLISHING COMPANY 
Educational Publishers 

888, East Park Road, Karol Bagh, 

NEW DELHI-110005. (INDIA) 
Telephones: 

Office : 526933, 776058, 770067 

Res. : 586788, 5721321, 5715182 


ER.T, W.B. LIBRARY 
12:05 


ЦЯ 
амо. ROE. 


Revised Edition: 1989 
Price: Rs. 7/- 


Copyright Reserved 


Code No. 10147 


Printed at : 
Aruna Offset Press 
Dharmesh Art Process & Print Ph: 7221588, 7210316 (Delhi* 


PREFACE 


We take great pleasure in presenting to the young students this series | 
of books on Algebra. The dearth of suitable books in the market with Indian 
background encouraged us to write the present series. In preparing this series 
our chief aim has been to present the principles of the subject in a most easy-. 
to-understand and easy-to-work out manner. The subject matter has been ` 
presented in a very lucid manner and the language is easy. 

Throughout the book the sound principle of taking difficulties опе at 
a time has been strictly followed. Typical examples of almost every variety 
have been solved and in the ensueing exercises questions based on these 
examples have been set. Particular care has been taken in the classification 
and gradation of the subject matter. 

The answers given at the end of the book have been checked twice. 

It is hoped that these books will meet the needs of the students for 
whom they are meant. 

Corrections and suggestions for improvement will be thankfully 
received, 


— Authors 


PREFACE TO THE REVISED EDITION 


We are very pleased to lay before the reading public the most popular 
book in the subject in a new fascinating format. In the revised edition, 
opportunity has been taken to weed out some misprints of the original edition, 

We hope the new edition will find an even better response from the 
readers, 


— Publishers 
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CHAPTER І 


Use of Signs and Symbols. Fundamental 
Rules 


1. Arithmetic. It is a branch of the science that treats of numbers. 
In Arithmetic these numbers are expressed by means of digits 0, 1, 2, 3, 4, 5, 6, 
7, 8, 9. You know methods of using these numbers. 


2. Algebra. Like Arithmetic, it is a branch of the science that treats 
of numbers. In addition to these numbers we use the letters such as a, b, c, 
EE Фе фу Ж ыздын х, у, 2 which also express numbers. 

3. The digits 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, used in Arithmetic and 
Algebra have а single fixed value. But the letters a, b, c, 1, m, п....о not have 
a single fixed value. They can have any values. 

Ram paid Х57 for his bat. So he paid a definite price for the bat. 
Suppose Ram paid Rs x for his bat. Now we may think of Rs5 or Rs 12, or 
Rs 9 or any number of rupees. 


4. In Algebra we generally use letters and therefore we callit Literal 
Arithmetic. 


In Arithmetic we use the digits 0, |, 2, 3, 4, 5, 6, 7, 8, 9, which have 
a fixed value but in Algebra the letters, a, b, c,....], т, п,........х, у, 2, may have 
any general value, Thus Algebra may also be called Generalized Arithmetic. 


The letters a, b, с, І, m,n, x, у, 2, etc., in Algebra merely denote num- 
bers. 1, 2, 3, etc., are numbers; but Rs 8,6 cm, ог 89 kg are quantities. 
Similarly x km stands for a quantity and x stands only fora number. Thus 
to denote quantities in Algebra the unit must be written along with the letters. 


5. Signs in Algebra 


+ is the sign of additiou. It із геад plus or increased by or 
added to. 
= is the sign of minus. It is read minus or diminished Бу, 


x is the sign of multiplication. It is read into or multiplied Бу, 


Note. A small dot placed below and between two numbers also serves 
the purpose of the sign of multiplication e.g., 6.3 means 6x3, і 


= is the sign of division. It is read divided by or ever or upon. 
= is the sign of equality. It is read “equal to” or “equals”, 


stands for "difference between", 
stands for “greater tkan”. 

stand for *less than". 

stands for “not equal to". 
stands for “therefore”. 

stands for “because” or “since”, 


WAVE 


Ex. 1. Re-write the following, using symbols : 


(i) a plus b. (1) x minus y. 

(iii) p into а. (iv) x divided by seven. 

(v) 115 greater than m. (vi) r is less than s. 

Sol. Questions Answers 

(i) a plus b а+ђ 
(i) x minus у х-у 
(йі) p into д pxq 
(iv) x divided by seven х=7 

(v) lis greater than m Гэт 
(vi) г is less than s r<s 


Ex. 2. Write in signs and symbols the following : і 

(і) x diminished by у, (ii) Тапай m together equal и, (iii) a and b 
аге unequal, (iv) twice the product of p and q, (v) Since 6 times a equals 48, 
therefore a equals 8, (vi) Difference between x and y. 


Sol. (і) x—y. (1) 1+m=n, (iii) азеђ, (iv) Эра. 
(у) ~ ба=48. 22 а—8: (vi) х~у. 


Exercise 1 


Re-write the following, using symbols : 


1. (i) Seven plus five. (ii) x plus y. 
(iii) Eight increased by three, (iv) a increased by b. 
(v) One added io eight. (vi) 1 added to m, 
2. (i) Five minus three, (іі) x minus у, 
(iii) Ten diminished by three, (iv) І diminished by т, 


(v) Two subtracted from eight, (vi) p subtracted from q. 
3. (i) Eight taken from fourteen. (ii) a taken from b. 
4. (і) Five plus eleven minus nine. (ii) a plus b minus с, 
5. (i) Seven plus four plus two. (ii) 1 plus m plus п, 
6. (i) Fourteen minus one minus two, (ii) x minus / minus т, 
(1) p multiplied by q. 
(ii) a into b. 


7. (і) Nine multiplied by six, 
8. (i) Fifteen into two, 


9. (і) Twenty-one divided by seven. (ii) x divided by y. 


10. (i) Seven upon five. (ii) Г upon т. 

11. (і) Eight over eleven. (ii) p over q. 

12. (i) Four times five equals twenty. (1) Four times x equals у. 
13. (i) Seven into four divided by two. (ii) x into y divided by z. 
14. (і) Eight is greater than two. (ii) lis greater than zn. 


15. (i) Twelve is less than two times fourteen. 

(ii) pis less than twice q. 
16. (і) Eight is not equal to ten. (ii) a is not equal to b. 
17. (і) Three times five is not equal to eighteen. 

(ii) Three times p is not equal to 4. 
18. (i) Five plus seventeen minus twelve is equal to ten. 

(ii) a plus b minus x is equal to y. 
19. Eleven times / divided by т equals р; 
20. Twice the product of a and b over the sum of x and y. 
21. Since five times x equals twenty, therefore, x equals four. 
22. The sum of p and q divided by a. 
23. The difference of x and y is less than the sum of p and q. 
24. ‘Twice p plus д into r minus s. 
25, p upon q is greater than x. 


Ex. Write the following in words : 


() I-m-n. (иу = (й) 50х-р-а. (і) а<Ь<е. 
Sol. Questions Answers 
(i) 1—т--п 1 minus т plus n. 
(ii) => x into y over 2. 
(iii) 50х— р=4 Fifty times x minus р equals д. 
(iv) а<Ь<с. a is less than b, b is less than с. 


Exercise 2 


State the following in words : 


1. ( 544. (ii) І-ст. 2. (i) 2-344. (іў a—b-c. 
3. (i) 6-2. (i) x—y. 4. (i) 5x4, (ii) pxq. 


5. () 719. (і Lm. 6. (і) 9—2—5. (i) p—q—r. 
3 


hs 


7. (i) 3. | (ii) 7 8. (і) 2—9. (1) x+y. 


9. бах. Gi) ах-р 10. (i) 2х3-5. (i) pxq-r. 


О де Е (ii) ax P.. 
13. () 722. (i) x>y. 14 (0) 59. (ii) a<b. 
15. > 5x—25. NECS. 16. (і) 3x6—18. (ii) axb=c, 
17. a<b<c. 18. p>q>r. 19. abc. 

ађ--ђе-- са Im—pq 2 
20. ео Ў 21. xy-kab' 22. pq x Б^ 
23 pd res 24. 1р. 


6. Now you have lea 


rnt how to express given statements in symbols. 
Let us consider the following : 


l+m means that the numerical value of l is to be added to the 
numerical value of m. If the numerical value of 1 be 15 and that 
of m be 5 then (ће numerical value of 1+-m will be 154-5 i.e., 
20. 


Similarly if / represents 31 


and ш represents 17, then 14-т repre- 
sents 314-17 i.e., 48. 


1—т means that the numerical value of mis to be subtracted from 
the numerical value of /. Thus if І represents 25 and т repre- 
sents 9, then /—т represents 25—9 i.e., 16. 


Similarly if / represents 15 and m represents 10, then 7--т repre- 
sents 15— 10 i.e., 5. 


lxm means that the numerical value of / is to be multiplied by the 
numerical value of m. Thus if] Tepresents 9 and m represents 
7, then / хт would represent 9 x 7 i.e., 63. 
Thus 9,7 means 9x7. Notice that the dot which denotes the sign of 
multiplication is written below, and not above as the decimal point is written, 


In Algebra / x m may be written [т i.e., the sign of multi 
be omitted, Also 5 ха may be written 5a, But remember that in Arithmetic 
sign of multiplication cannot be omitted e.g., 7 x 9 cannot be written as 79 for 
7 X9 means 63 (sixty-three) while 79 means 70--9 i.e., (seventy-nine). 


When 9 is multiplied by 7 the result or the product is 63. The product 
is a result of multiplying two or more numbers, The product of / and m may 


4 


plication may 


be written / x m or Іт or ті. 


1--т means that the numerical value of / isto be divided by the 
numerical value of m. Thus, if / represents 57 and m repre- 
sents 19, then ] — represents 57—19 i.e., 3 


4 1 
1--т can also be written as РА 


Р 


Note. You have read that / х m—Im. 


But the sign of multiplication cannot be omitted when it occurs in 
combination with — 


€.g., п--1х m cannot be written as 1--1т, 


n 
for п--І xm means xm 


È n 
while 1— 17 means Tm 


l—m=nħ means that the numerical value of І-т is equai to the 


numerical value of. Thus if 1 represents 7 and т repre- 
sents 5 then 7 would represent 7—5 i.e., 2. 


You are to find 1-т when 1-6 and т=9, then “1-.т” 
means т—1 (or 9—6). If 1—8 and m=6, then “l~m” means 
1--т(ог 8—6) i.e., always the smaller number is to be sub- 
tracted from the greater number. 


17m means that the numerical value of / is greater than the 
numerical value of m. ў 


1 ст means that the numerical value of is less than the numeri- 
cal value of m. 

lym means that the numerical value of / is not equal to the 
numerical value of m. 

Ex. Answer the following questions : 


(a) Can the sign of multiplication be omitted in : 


(i) 5x4, (ii) Ixm? 
(b) What is the difference between : 
() 45 and 54, (ii) pg and gp? 
Ans, (a) (і) No. (ii) Yes. (b) (i) 9. (ii) No difference, 
Exercise 3 
1. Can the sign x be omitted in the following : 
(і) 3x8. (ii) 5xa. (ii) pxq. 
(i) 5x6x7. ^ (у) 4хх, (vi) xxyxz. 


2. Find the difference between 9 x 8 and 98. 
3. Find the difference between a x b and ab. 
4. What is the difference between 65 and 56 ? 
.5. What is the difference between Іт and пи ? 
6. Distinguish between /-<-тп and 1—m xn. 


7. Substitution, 


In Algebra, generally, weare to substitute numerical values in place 
© of letters, а, b, с, etc. This method is known as the method of Substitution. 
We shall solve a few simple examples to illustrate this method., 


Ex.1. Find the value of x— y, if x=15 and y=8. 

Sol Here x=15, y=8 і 
x—y=15—8=7. Ans, 

Ех. 2, Find the value of 5a+-8b, if a=3 and b—5. 

‘Sol. Here a=3, b=5 


5a+8b=5 xa+8 хђ=5 x348 x5 
—15-F40—55. Ans. 
Ex. 3. If p—3, q—4 and r—5 ; find the value of Зр--4дг4-Эбра. 
Sol. Here p=3, q—4, г=5' 
3p—4qr+25pq==3 х 3—4х4х5-+25х3х4 
=9—80+300=309—80—229. Ans. 


ШУЛЖ 211--5п 
Ех, 4, If 1—5, т=6 and 1—2, find the value of omn] 


Sol. Here /—5, тб, n=2 


21—5п 21 х1--5хп 
2mn—l 2xmxn-l 


= 21%5—5%2 105-10 95 


ААА ————.— == 


Jx6x2—5 = 54-529: 19s ~ (n6 


Exercise 4 
1. Find the value of a+b when 
(i) a=8, b=3. 
(iii) a=12, b—9. 
2. Find the value of /—m, when 
(i) 1=20, m—18. 


(ii) a=$, b=1}. 
(iv) a=3}, b—71. 


(ii) 1=8, m=3; (iii) 118, m=0, 


3. What value will p xq have when 


(i) р=5,4=3; (ii) p—28, 4--0: 
(й) р=18, 4=2; (v) р=3, 4=1 7 
4. Evaluate x— y if а 
(i) х=8, y=2, (i) х=5, y=1; 
(iii) х--50, y=25 ; (iv) x=18, y—9. 
5. If x=21, y—3, 2-8; find the value of : 
(i) х+2. (ii) x—y (iit) х--у--г, 
(iv) хху. (у) TX (vi) TI 
6. If [—8, m—5, n—3 ; find the value оѓ: 
(i) Im--mn 4-nI. (ii) In—mn. 
an 1+т— „у 314-2п 
(iii) TERM, (iv) 2225 
7. If x—3, y=2, z=0, find the value of : 
(i) 3xy, (ii) 5xy—yz--2xz. 
8. If a—2, b=3, c=8, find the value of : 
4 3abc—3be ‚ү 043b 
(i) sab леў (ii) rioa 


9, If 1—12, m=18 and п=25, find the value of :—` 
1--mn 


(i) 2) ^ (ii) 1--тхп. 
10. If x—10, v—85, z—24 ; find the value of— 
~ 3x42 - 1 
EET Gn P 


. 8. Def. When two or more quantities are multiplied together the 
result is called the product. Thus the product of 5 x4 is 20. 
Each of the quantities multiplied together to form a product is said 
to be the factor of that product. Thus the factors of the product pxy are p, x, 
У. Similarly the factors of the product 15/т are 3, 5, 1, m. 


9. Algebraic expression 


When some figures and letters are written together connected by the. 


signs +, — y _. і Igebraic expression or briefly an’ 
expression? 7? ^ the whole is called an alg p 1 y 


Mi 


а ‘Terms. The parts of an expression connected by the signs + or — 
are called terms of the expression. і 
The expression 5—a x b4-c— n contains three terms 5, a x b, cn. 
Note. The terms are not separated by the signs x and —. 
Thus а x b is one term, 


and c-n is one term. 


Simple expression. An expression which contains only one term is 
called a simple expression or a Monomial. Thus 9x, 4bc, a x b, a--c are all 
simple expressions. 

: Compound expression. An expression which contains more than опе 
term is called a compound expression. Thus 2a-+-5b, За--7Ь--9с, 91 —4m--2n 
are all compound expressions, 

Anxpression which contains two terms is called a Binomial. 

Thus 2a--5b is a binomial. 


An expression which contains three terms is called a Trinomial, 
See that 3a+-7b—% is a trinomial. 


Co-efficient A term may have several factors. The number part of any 
term is called the numerical coefficient. Thus in the 7x, 715 the numerical 
Coefficient of x. In 9xy, 9 is the numerical co-efficient of xy. 


When the numerical co-efficient is 1, it is omitted e.g., lab is expressed 
as ab. Thus the numerical co-efficient of xyz is 1. : 


Sometimes it is conv 


i enient to consider any factor, or factors, 
duct as the co-efficient of the 


- remaining factors, Thus in the product Ixy, 1x 
may be considered as the co-efficient of у. А co-efficient which involves 


symbols а, b, c x, у, 2, etc., is called a literal co-efficient, 
10. Like and Unlike Terms. 


Terms which have the same letters 
numerical co-efficients) are called like term 


Thus 5ab and 7ab are like terms. 

Similarly 9 [т and 15ml are like terms. [* im—mi]. 

Terms which have different letters are called unlike terms, 

Thus 7bcd and 7cad are unlike terms. 

Similarly 19xyz and 51xyl are unlike terms. i 

Note. Like terms may have unlike signs, Thus-3ab and —7ab are like 


of a pro- 


(though they may have different 
5. 


terms. 
Ex. Select thelike terms in the expression : Sa—Tab--12bca—3abc 
+2a+19ba. 
Sol. 5a and --2ааге like terms. 
— Tab and + 19ba are like terms. 


[^ 19ba=19ab] 
+12bca and —3abc are like terms, 


[^ —3abc- —3bca] 


Exercise 5 
(і) Find the numerical co-efficient of a in 5a, 11а, 17a, 20a, a. 
(ii) Find the numerical co-efficient of ab in ab, 1549, 22ab, 100ab.- 
(iii) Find the numerical co-efficient іп 4abc, Imn, 2tny, 5kmh. 
2. Separate the terms in the following expressions and say how many 
terms each expression contains : 
(i) a+b. (ii) a—b (iii) a xb-4-c (iv) a4-b—c. 
(у) а=ђ—сха. (vi) a—b—c--d. 
3. Which of the following expressions are simple and which com- 
pound : 


= (і) lxt. (ii) 151. (iii) Saxb (iv) 5а--8 
(у) axb-cc. (vi) a--b—c. 


4. Which of the following expressions are binomials and which are 
trinomials : ! 


(і) a+bxe. (ii) а--ф--с, (iii) a+b+c 
(iv) a—b—c 0) axc—b (vi) a+c+b, 
5. Select like terms in the following expressions : 
(і) a+b+4a+c—3a (ii) ab—bc—ca —9bc. 


(ііі) 4mnh --7nml —9hnm--llmln (iv) 1--Im—14-ml—4l. 


11. Power and Index 


If in a product the same factor is repeated a certain number of times, 
the product is called the power of that factor. It is expressed by writing the 
number of factors to the right of the factor and above it. Thus 

5 x 5—5?, and is called the second power of 5, 

5x5 x5=5', and is called the third power of 5, 
5x5x5x5-51, and is called the fourth power of 5, and so on. 

In a similar way, 

x Xxx, and is called the second power of x, 

xxxxx-x*, and is called the third power of х, 
xxxxxxx=x*, and is called the fourth power of x, and so on, 

The number which shows the power of any factor is called its index 
or exponent. Thus 2, 3, 4, are the indices of x?, x?, х! respectively, 

Note 1. x? is read “х squared” or “х to the second power", x? is read 
as “х cubed” or “x to the third power", х! is read “х to the fourth power" or 
“x to the fourth" and so оп, 

Note 2, The first power of xis хі, But x! is generally written as x, 
the small digit. 1 being omitted. 

Note 3. “Indices” is the plural of “Index”, 


: Caution. х? does not mean that x is to be multiplied by itself twice. 
^x multiplied by itself twice" means хх хх x ог х3, But х! means “product of 
two x's" i.e., x xx. 
Ex.1. What is the difference between 5x and х ? 
Sol. 5x means the product of 5 and x i.e., 5х=5 хх. 
x? means the fifth power of х or the product of 5x’s i.e. 
х=ххххххххх. Ans. 
е Ех. 2. Distinguish between 5x? and 3x? when x—2. 
| Sol. 5x8=5xx<xxxx=5x2x2x2=40. 
35-31хххххххххх-3х2х2х2х2х2--96, Ans. 


Exercise 6 
If a2, b=5, c—3, find the value of :— 


1. 25. 2. азі”. 3. а?Бсз. 4. Зазїйс, 
8 aA ЭЭ 
“-Н4--3, m=6, n=2, find the value оѓ: 
с т n nl? 
Чойр 8. за” 25 10. сте 
5пт 622/3 
. 11. GE 12. TUE 
If x=3, y=4, z—5, find the value оѓ: 
13. x2: 14. 28, 15. xv, 16. 322, 
17. ху“. 18. 8x*y?. 


19. What is the difference between x? and 2x ? 
20. What is the difference between 3х4 and 4x3 2 


.21. Distinguish between “three times x” and “х cubed” : 
their values when x—5. d", Write down 


22, Distinguish between “5 times p cubed” and “thri 
power” ; and write down their values when p=2. “Элсэн 


10 


CHAPTER ІІ 
Addition and Subtraction 


1. Addition in Algebra is much the same as addition in Arithmetic. 
Suppose Hari buys 3 pencils and again 4 pencils more, 
3 pencils— 1 pencil+ 1 pencil+1 pencil 
4 pencils=1 pencil+1 pencil+1 pencil+1 pencil. 
Thus 3 pencils+-4 pencils 
—] pencil+1 pencil+1 АНА епс 4-1 pencil--1 pencil--1 pencil 
=7 pencils. Ans. 
In Algebra, these can be written as— 
3x=x+x+x and 4x=x+x+x+x 
. 3x+4x=x+x4+x+x+x+x+x=7x. Ans. 


Note that 3x and 4x are like terms and their co-efficients are 3 and 4 


and the result of addition is 7x. 


letters. 


Thus for adding like terms, we get the following : 
Rule. Add the numerical co-efficients and affix the common letter or 


Def. The result of adding two or more quantities is called their sum. 
Ex. 1. Add together x, 3x, 6x. 
Sol. x means 1x, i.e., the numerical co-efficient of х is 1. 
Sum of the numerical co-efficients= 1--3--6— 10. 
2. х-+3х+6х=10х. Ans, 
Ex. 2, Simplify 7ађ+ Пађ, 
Sol. Think ab as oue single quantity. 
The numerical co-efficient of first term is 7. 
The numerical co-efficient of second term is 11. 
Sum of the numerical co-efficients—7 4-11— 18. 
. Required sum=18ab. | Ans, 


Note. The ae need not write this whole process. After a little 


practice the sum of like terms can be written down orally. 
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Exercise 7 


Add together : 

1. 8x, 7x. 2. Ас, 14с, 3. ба, 11d. 4. 5b, 9b. 
эң ОИ. 6. 11x, 12x. 7. 2ab, 3ab. 8. 5xy, 7xy. 
9. За, Та, 192. 10. x, 15x, 20x. Ч 

Simplify : 1 

11. 2х--6х-рх. 12. ab--5ab--8ab. 13. 31--1574- 121. 


14. ab+15ab+-llab. 15, abe+-Tabe+-12abe. 16. 3ху--2ху--14ху. 
17. 3tab-4-23ba--5ab. 


2. We cannot add pens, pencilsand inkpots together because these 
are all unlike things. Similarly we cannot add unlike terms. 


Thus the sum of 2a and 3b is 2a+3b, 


While adding many terms in Algebra, we should first group the like 
terms together and then add 


Ex. Find the sum of Sa, 9b, Та, 2b. 

Sol. Sum=5a+49b+7a+25 
=Sa+7a+9b+2b 
=12a+11b. Ans. 


Note. 12a and 115 are unli 
. cannot be reduced further. 


ke terms, therefore the expression 124--115 


Exercise 8 


Add together— 

1. 2x, 5y. 2. 7a, 3b. 3. m, 9n. 4. x, 3x, y. 
5. 5a, b, ба. 6. 7a, 2a, b. 7. 4x, у, 11x. 

Simplify— 

8. a--c4-9c. 9. 2a-L-b-- 15b, 10. be+-9be--Sab, 


11. 7xy+yz+10xy, 12, ху+у243ух--2у2, 13, 5xa--6xa-4-7xa. 
14. xh+k-+9k, 15. 5с-4-965-1-14ас, 

Find the sum of 
16. 153xyz, 351 yzx, 3152ху 
18. 150abc, llcab, bea, 
20, hkt, 3kht, 50Х1Л, 411. 


17. 105раг, 501рга, 105рд. 
19. Imn, 91Im, 100/nm. 
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: 3. Subtraction in Algebra is much the same as subtraction in 
Arithmetic. 


Ex. 1. From 9 pencils subtract 4 pencils. 

9 pencils- І pencil--1 pencil--1 pencil+1 pencil4-1 pencil-- 1 pencil 
: T +1 pencil+1 pencil+1 pencil, 

4 pencils==1 pencil J T'pencil 4-1 pencil 4-1 pencil 

`. 9 pencils—4 pencils— 1 репсіі-- І репсіі-- 1 pencil-- І pencil 


+1 pencil 
=5 pencils. Ans. 


Ex. 2. Subtract 4a from 9a. 
Just as 9 pencils—4 pencils=5 pencils 
Similarly За—4Аа=5а. Ans. 


Hence for subtracting a term from another like term, we get the 
following rule : ; і 


Rule. Take the difference of the co-efficients and annex the common 
letter or letters, 


We cannot take away 4 cats from 7 dogs. They are unlike. Only like 
things can be subtracted. ~ 


Exercise 9 


Subtract : 

1. Та from да. 2. 9x from 12x. 3. 5x from 7x. 
4. Пт from 20m. 5. 195 from 20b. * 6. ab from 1548. 
7. 51т from 91m. 8. 3xt from 11xt. 9. 15р from 4jp. 


10. 24pq from 10pg. 11. 7abc from 15abc. 12. 15xy from 30xy. 


Ex. 3. Simplify 14a--3a—10a—2a. 
As 14 pencils--3 pencils—10 pencils—2 pencils 
=17 pencils—12 pencils=5 pencils 
Similarly 14a+3a—10a—2a=17a—12a=5a. Ans, 
Thus if in any algebraic expression out of like terms some have plus 
sign and some have minus sign, in order to simplify that expression first add all 


terms having plus sign and then add all terms having minus sign. Subtract 
the second result from the first. 


Note, In the beginning of an expression if the first term has plus sign 
the sign is generally omitted. Thus when a term has no sign prefixed to it 
Plus sign is understood to be prefixed to it. 
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Exercise 10 


Simplify : 

1. 5x--28x—6x. 2. 
4. ххх. 5 
7. 110+3s—s. 8 
10. 9а--0- ба. 11 


12. —xyz—yzx—zxy. 
14. 4Sab—1labo-llce— => 


4a--5a—9a. 3. 5a— 16a 4-16a. 


. 103x--2x— 100x. 6. 7t—3t--3at. 


. 13ab— 12ab--ab. 9. 6x—x—5x. 
. —7abe+9cab—2bca. 


13. ix—1ix. 
b b с 
15. A —; -F +ac+ab+bc. 


ad 


CHAPTER Ш 
Multiplication and Division 


1. Multiplication means repeated addition. 


You know that the result of multiplying two or more quantities is, 
called a product. Each quantity is called a factor of the product. 

2. The factors of а product may be taken in any order, 

To prove that 3 х4=4 x3, 

Suppose 12 paise are arranged as in the figure here. 


* + + 
* + + 
* + + 
+ + + 


The number of paise 
—number of horizontal rows x number of paise in each horizontal row 
—3x4. 


Р Also, the number of paise—number of vertical rows x number of paise 
In each vertical row—4 x 3. - 


But the total number of paise is the same. 
3х4-44х3, Similarly axb=bxa 
and  xxyXz—-yxxXz-—zxxx y, etc. 


Hence we conclude that in a product we can change the order of 
factors.. 


3. Def. Ifin a product the same factor is repeated a certain number 
of times, the product is called the power of that factor and that certain number 
the index. 


The second power of x is x x x and is written xê. x?is read “х squared", 
Thus x? is the second power of х, 2 is the index. 
The third power of x is x x x x x and is written 23. x? is read “x-cubed”, 


Thus the third power of хіѕ х8. Неге the index is3, The fourth 
power of x is xx xxxxx and is written хі. 


x* is read “х to the fourth power” or “х to the fourth". 


Similarly x’ means xxxxxxxxxxxxx, and is read “x to the 
Seventh." Here the index is 7. 


Note 1. The first power of x is хї, But x! is generally written as.x, the 
5mall dipit, 1 being omitted, 
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Note 2. The plural of “index” is “indices”. 


Caution. a? does not mean that a is to be multiplied by itself twice. 
“а multiplied by itself twice" means a x a x a. 
а? means “ргодисе of two a's". 


Ex. 1. Multiply 6a by 3. 
Sol. Product=6a х З=6 х Зха=18а. Ans. 
Ех. 2. Find the continued product ot 5, 6, b, 9, b. 
Sol. Product=5 x6xbx9 xb. - 
=5 x6 X9 xb xb=270b2. Ans. 

Ex. 3. Simplify 9xxxtxlltxx. 
Sol. Expression=9 x x xtxlitxx 

-9х1Їхїхїхххх 

=99/3Х2, Ans. 
Note. In a product the numerical co-efficient should be written down 


first and then the letters in their alphabetical order. 
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Exercise 11 
Write in the simplest form : 


1. 5x9a. 2. 8x9xb. 3. 4х4хс, 4. 9xaxl. 
5. 5k x 5. 6. 6axax6. ! 

Multiply : 

7. 51 by 2. 8. 6a by 7. 9. a by b. 10. 2h by 2k. 
11. m by n. 12. x by x. 

Simplify : З А 

13 mxnxl. 14. 10x l0 xaxb 15. 1x15axx. 
16. х2х 5х. 17. xbxbx. 18. axbx3c. 

19, 4x2axx. 20. 111х Птх Пп. 21. га х12схтв, 


22. ax3xxxtxx. 23. Ill--mnm--mnn. 
25. Imxnm--In, 


26. Write in symbols: 
(i) ‘x squared’ plus ‘two’. (ii) “а to the fourth? by ‘four’, 
(iii) “Б cubed’ minus “а to the fifth’. 
(iv) 4 squared’ plus ‘m cubed’, 
27. Read the following : 


(i) P—mi+n3, (ii) 51243--48 да, а 
(iv) 91х5у8—19у28, (ii) угхв4925—76е, 


24. txtxtxkkk. 


———— 


4. To prove that zero x any number=-0. 
0x2 means 0--0=0 0x3 means 04-0--0—0 
0 x4 means 0+0+0+0=0. | 

Similarly any number x 0—0. 


Thus when zero is multiplied by any number, the product is zero, ѓе, 2 
if one factor is zero the product is zero. 


Ex. Оха=0, Охахб=0, 0x abc—0. 
Ex. 1. Simplify (i) x?.x*. (i1) xxx: 


Sol. (і) x8=xxxxx х-ххххххх, 
хха 
—XXXXXXXXXXXXX [Seven factors 
cd Ans. 


(ii) хх. Хи ххх 
х XX HKG У РА 
ХХ oe Mie МОЕ 
XXXXXXXXXXXXXXXXXXX [Ten factors 
=x", Ans. 
Notice that ХЭХЭ ОЛ 
also ХЕЕЕ ро LEE dO 
It shows that the index of the product of two or more factors which. 
are powers of the same quantity is the sum of their indices. 
Ex. 2. Simplify 3axkx7k?xa 
Sol. Product—3a xk x 7E? xa —3xT7xaxaxkxk? 
=21a*k, Ans, 


Exercise 12 


1. Simplify : 
(i) ахад, (ii) b5 xb5. (йі) хох», 
(iv) х?.хз.уч. ув, (у) 5x! x5y? х 225 x 248, 


2. (i) Distinguish between : 
“four multiplied by а” and “а to the fourth". 
(ii) Are 5a? and 208 like terms 7 
3. Find the product : 
(i) Зхіх5хху. (і) ххЗхіхбу. (іі) хїх5у XJ XX. - 
(iv) 6ax5b*xa$x3b (v) 4d x3bxa* xD x Se, 
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5. In Arithmetic, we have 72--8—9, 
Here 72 is the dividend, 8 the divisor and 9 the quotient. 


"Note. 72--8 may be written as 8х9--8 or S 
Thus 8 e 20) Similarly E 25р. 


where a x b is the dividend, a the divisor and b the quotient, 


same quantity, the index of the quotient is equal to the 
diminished by the index of the divisor. 
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Similarly, observe that 


MET Er ххххххххх — MOON, v 
xL, XXXxx ХХХ, ОГ x*3, 


о. e X XXXXXXXXXXXXXXXXX 
XX= OXXXXXXXXXXX 


=XX XX X=, or х9-8, 
Thus we have the following : 
Rule. When a power of a quantity is divided by a lower power of the 
index of the dividend 
Ex. 1. Divide 7x by x. 


ч ТРЗ: 
Sol. Пат ар esr es], 


Ex.2. Divide 12x by 6. 


Sol 12х-6--125 _ 12xx 2хбхх 


6 6 6 =2хх= 232 
Ex. 3. Divide 6a*b? Бу Заг, 
| 6ха х» 
Sol. базрз-- Sabi а 


==2 ха" 1x p33—2 xa? x bi=2a3b, 
Ex. 4, Divide 1213m? by біт, 


Зу? 
Sol. Required quotient=- ee 


“Өт “2 xm opm Ану. 


Exercise 13 
Divide : 
1. 9x by 9. 2. 25b by 5, 


3.. 120a by 12, 
4. 50b? by 50, 5. Међу c, а 


6. 24a by a. 


7. 16] by 41 8. а? by a. - 9. 9a? by a. 


10. 10x? by x. 11. ab by a. 12. b xa by ab. 

13. 25kh by h. 14. Imn by 1. 15. a?b? by ab. 

16. ађђуа. 17. Ра by qt. 18. a?x? by xa. 
Simplify : 

19. 210: д8. 20. Б1з: р? 21. 51a?—17a. 

22. 12fa®~ta, 2'. SO?m?n? —5l m. ‚ 24. ababe. 

25. 21531757, 


Ex, 1. Express in the simplest form 64х7у19212-- 16y9z2x5. 
64х7у 10712 
. The ехргеѕѕіоп= -1z— 16 ра 4x уха 
—4x Xyx2z10—A4x?yz10. Ans. 
6. An interesting result 
To show that x*—1. 
Divide х? A За 
T = ххх 


ee аа 


+ x5. —_ = 75-5— у“ 
Also x*—x = о = XO 
Непсе х1; 
Remember that any quantity raised to the power zero equals one. 


C 16т2у1929 x k'ht 
Ex. 2. Simplify EC 


24105917 t 
Sol. Expression Тота ^ 


=+472 ҳ y1079 х 291 х 7-7-1} 


=4m x у ха хКохћ xt 
=Ах1хухах1х1х: (ч 
=4у24. | Ans. h=] 


Exercise 14 
Divide : 
1. 100394 by 104363, 2. 45a°b? by 15a3b?. 3. Pm?n by Imn. 
4. abt by abc, 
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'Thus prize, profit, ascent, rise in temperature above zero etc., are 
marked + and fine, loss, descent, fall in temperature, еіс., are marked - 


The profit and loss are reckoned from the original financi 


al position of 
aman. The ascent and descent are 


measured from the original fixed position 
perature are reckoned from zero degree, 


ng the magnitude and direction are 
named Directed Numbers, 

Thus we find that in Algebra signs + and — may be used for two 
Purposes. 


Firstly, they may be used, as in Arithmetic, to denote operations of 
addition and subtraction, 


e.g., 9--4 means that 4 is to be added to 9, 


and 10—6 means that 6 is to be subtracted from 10, 


Secondly, they may be used tor 
use of signs + and — js peculiar to A] 


Def. A posit 
A negative 


Spresent two opposite quantities. This 
gebra and is not used in Arithmetic, 


ive quantity is that quantity which has sign 
quantity is that quantity which has sign — 
+10 is a positive quantity, 
—10 is a negative quantity, 


Note. When a quantity has no sign тейхей to it, plus sien ; - 
stood to be prefixed to it. ЈЕ За ДАН Дап ЈЕ under 


Def. Quantities which have the same sign are said to have like signs. 
e.g., +x and +y have like signs, 

—*X and — y have like signs, 
Quantities which ћауе different signs аге ga; 
e.g., +x and — у have unlike signs, 

—Х and +y have unlike signs, 


Below we give Some more 
quantities ; 


+ prefixed to it, 
prefixed to it. 


illustrations Of positive and negative 


(iii) Assets of a person a 
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(iv) Dates after 0 A.D. are taken as positive. 
Dates before 0 А.Р. are taken as negative. 
(v) Degrees measured above zero of a thermometer are considered 
positive. 
. Degrees measured below zero of a thermometer are considered 
negative. 
Note. —0 and 4-0 indicate the same thing, viz., zero. 


Exercise 15 
1. Name any three things which are equal in magnitude but opposite in 
character. 
. 2. If a gain of rupees 22 be indicated by --Rs 22, how would you 
indicate a loss of rupees 22 ? 
А 3. Ifa profit of rupees 75 be indicated by + К5 75, how would you 
indicate a loss of rupees 100 ? 
4. If an ascent of 51 metres be represented by +51 metres, how would 
à descent of 27 metres be represented ? 
5. If — Rs 60 mean a loss of rupees 60, what would + Rs 50 mean 7 
6. A man gained Rs 875 and then lost Rs 530. What are his net 
profits ? 
7. A person gained Rs 530 and then lost Rs 875. What аге his net 
profits ? 
8. A girl goes 10 metres towards east and then she goes 14 metres 
towards west. How far is she towards the east from her starting point ? 
9. І go 22 metres towards north and then go 25 metres towards south. 
How far am I towards the north from the starting point ? 
10. A man has property worth Rs 850 and he owes Rs 450 to his 
creditors, What is his net property ? 
11. A man has property worth 450 and he owes Rs 850 to his creditors. 
What is his net property ? 
12. In a thermometer the tempera was at 97” C. When put in ice 
it came down to —4°C. Find through how many degrees did the temperature 


fall ? 
13. In the day-time a thermometer indicated a temperature at 5°C, In 


the night it fell down by 20°C. What was the temperature indicated at night ? 


tierade thermometer the mercury was at 20”. Then it 
came БУР и is how many degrees did the temperature fall 7 


ter fined Mohan Rs2and gave a prize of Rs 2 to 
Solian, Wie хал КООП 208 Бу how much as compared with the other 7 


16. If --Rs 80 indicate assets of rupees 80, what do the following 


represent 
--88 80, — Rs 15, + Rs 10, —Rs 5. 
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17. What do you understand by the following negative quantities : 
(0 A boy gets a prize of — Rs 4, 
(ii) A person owes a debt of — Rs 1500. 
(11) А man spent —14 paise. 
(v) A girl was fined — Rs 4, 
(v) І haveto pay — Rs 10 as a debt. 
(vi) A well is—52 metres high. 
(vii) A mountain is —5000 metres deep. 
(viii) А man goes —50 metres towards south. 
(ix) A man goes — 100 metres towards west, 
18. An aeroplane ascended 570 metres above Sea. 


by 210 metres and then rose by 192 metresand then cam 
Indicate its ascent and descent by means of directed nu 


19. A piece of wood is floating on the Surface of 
manner : 


level, then came down 
€ down by 121 metres. 
mbers, 


the sea in the following 


А then 4 metres towards west 
and finally 9 metres towards €ast. How would you indicate its t 
with the help of directed numbers ? У uon ca 
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CHAPTER У 
Insertion and Removal of Brackets 


. (4 ЫГ Тате called Brackets, They are meant for the purpose 
that the expression within them is to be taken as a single quantity. 


9x (7—3) means that first subtract 3 from 7 and multiply the remain- 
der by 9. 
. 9x(7—3)=9 х4=36. : 
8 Чоп that 9x7—3 is not the same thing as 9x(7—3) for 9 x 7—3 
=63—3=60. 
Sometimes a line called bar or vinculum drawn above the terms serves 
the purpose of a bracket. Thus, 9x(7—3) may be written as 9x7—3. 


( ) is called a circular bracket. 
4 } із called a curly bracket. 
[ Т із called a square bracket. 


- Та the continued product of brackets the sign of multiplication may be 
omitted, e.g., 9x(7—3) may be written as 9(7—3).. 


i prackets. Take the expression 7--9--3. Suppose we 
2; Пагана be written as (7+9—3). Similarly if 
bracket we may write the expression as 


7+(9—3), and the value of the expression remains unchanged. 
Now take the expression 17—9—3. 
Suppose we want to put the terms 9—3ina bracket. Can we write 
it in the fona 17--(9--3) as we did in the previous case ? 
17--9--3--5 
17--(9--3)-17--6--11. 
_9.-3 cannot be put as 17—(9—3). The reason is that in 
this t. o ү не is placed before the bracket. When we have to insert 
ў laced before this bracket is minus, then the signs of all 


p pariet ad tne place d inside the bracket must be changed. In that case a 


See 
and 
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Positive term should ђе made negative and a negative term should be made 
positive.. In this way 


17—9—3 may be written as 17—(94-3) 
and a—b—c may be written as a—(b--c) 
and 14-т- п may be Written as 1—(—m-4-n). 


Def. When a bracket is preceded by the si 
bracket ; if it is preceded by the it i 


Clearly 
ing the signs of But the terms can be 
only by changing the signs of all the terms to be 


Ex. ЕШ in the brackets :— 


G) 17—54-4—17-( ) (ii) 17—5+4—174( — ). 
(iii) a+b—c=aq—( )! (iv) 1—-т—п=1—( ). 


Д 501. (i) In this case there is a negative bracket, therefore change —5 
into +5 and +4 into —4 and put them into the bracket thus 


17—5+4=17—(5—4) 


(ii) In this case there is a Positive bracket, Therefore the signs of the 
terms to be put inside the bracket are not to be cha 


Dged, —5 remains as —5 
and +4 remains as +4, thus 17—5+4=17--(—5--4), 


(iii) Here there is а negative bracket, thus -+b is to be changed into 
—b and —c is to be changed into Tc thus 


at+b—c=a—(—b4¢), 


(iv) Here there is а negative bracket, chan © —m int —n 
into +n, thus g o +m and 


l—m—n=l—(m+n). 


Exercise 16 
Fill in the brackets : 
1. 15:52:59:515-1( ). 2: Ё:59--6:-0--( J: 
ВА а шү 4 І+т-п- с ), 
5, реа NO FIG: НЕТ-р-Е4-1-( ЇЇ 
18 а—Р4-с===( ) 
9 


3 8, 9--с-4-а--а--( ). 
. Sat 7Ь-3с--4х--4х--( ) 


10. 5х-53у--1 12—2——243y.— ). 


——— 
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3. Removal of brackets. 


In the last article, you learnt to insert a bracket. You can easily 
remove a bracket with the help of those very rules. 


~Just as 7--9--3 can be written as 7+(9—3). 
Similarly 7--(9—3) may be written as 7--9—3. 
And as 17--9--3 сап be written as 17--(94-3). 
Similarly 17—(9--3) may be written as 17--9—3. 
Carefully observe the above statements, and you would find : 
Firstly when there is a sign + before the bracket then the bracket may 
be removed without making any change in the expression. 
Secondly when there is a sign — before the bracket, the bracket шаў. 
be removed if the sign of every term within it is changed. 
Ex. 1, Remove the brackets in the following expressions : 
(i) a—(b+e). (i) 14+4(m—n)—{a+}. 
Sol. (i) There is sign — before the bracket. Therefore while removing 
the bracket the signs of all the terms inside the bracket should be changed, b 
would change into —b and --с into —c thus 
a—(b+c)=a—b—c. Ans. 
(ii) First circular bracket is preceded by the sign +. Therefore the 
bracket may be removed without making any change in the terms inside this 


-bracket, But the next curly bracket is preceded by the sign —, therefore this 
bracket can be removed only when we change the signs of all the terms 


inside it, 

Thus тп) Дар bylam n a b Ans. 

Ex. 2. Simplify 152—(11— 130). 

Sol. Since the bracket is preceded by the sign —, change the signs 
of the terms inside the bracket while removing the bracket. 


*, expression— 15t—11t+ 13t 


=28t— 11t 
=17t. Ans. 
Exercise 17 
Remove the brackets and simplify if possible :— 
1. 19+ (4—5). 2. 15—(3—12). 3. 52— (70—100). 
4. —(—5-7). 5. a4 (bo). 6. х—(х— у). 
7, a—(—11a). 8. y—(—y—m)—(t—h). 
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- a (b —e—d)- (p—q—r. 
. 4a (102— 9a) — (5a — За). 

- 4x-F(9a—10a)— (За--5а). 

· t—4p—p+q+(2t+5p). 

~ b+-(1la)—a+5a—7a, 

. 17а-(35--2с)-4с. 


10. (a—5)—(c—d)—(b—c). 


13. 15y—(7y--9y)--(— 11y—13y). 
15. 1—(a—5)4-(b—c)--(c— a) 4x, 
17. a—b—a—B+ (b+-a)—(a—b), 
19, —X—x—(—x)— x. 


CHAPTER VI 
Simple Equations 


. 1. Any two expressions connected by the sign of equality form an 
equation, Each of the expressions so connected is called a side or member of 
the equation. They are distinguished as the left hand side (L.H.S.) and right 
hand side (R.H.S.) - 

Thus (i) 2x+343x+5=5x+8 (ii) 5x4 9+6x—3=9x4 12 
are equations, 
In (і), if we put x=2, 
Left hand side of the equality 
=2x24343X2+5=443+46+5=18, 
Right hand side of the equality—5 х2--8--10--8--18, 
Thus when x—2, 
Left hand side ofthe equality equals Right hand side of the equality. 
Now put х=3, in (i). 
L.H.S. of the equality=2 x 3--3--3 x 3+5=6+3+9+5=23, 
R.H.S. of the equality —5x 3--8—15--8—23. 
Thus when x—3, У 
L.H.S. of the equality—R.H.S. of the equality. 
Similarly by putting х=1, 2, 3, 4, 5........еіс., it would be found that— 
The left-hand side of the equality is always equal to the right-hand 


Side of the equality, Such an equation is called an ldentica! Equation or 
simply an Identity. The sign for writing an identity 18 =. Thus this identity 


Would be written as 
2x4-34-3x4- 5:55х--8. 

Now consider equation (ii). If we put 15 | 

L.H.S. of the equality=5 x 1+9+6x 1--3--5--9--6-435-17. 

В.Н.5, of the едиаШу--9х1--12--9--12--21, 

Thus when x—1, 

The L.H.S. of the equality is not equal to the R.H.S. of the equality, 

Now put x—2, in (ii). 

L.H.S. of the equality=5 x2+9+6x2—3=10+9+ 12—3=28, 
: 29 


R.H.S. of the equality=9 x 24: 12=184 12—30), - 

- Thus when x—2, 
The L.H.S. of the equality is not equal to the R.H.S. of the equality. 
Again put x—3, in (ii). 
L.H.S. of the equality=5 x 3+9 +-6 x 3—3— 15--94-18--3--39, 
R.H.S. of the equality—9 x 3--12--27--12--39, 


Thus an identity is an equality which holds good for all values of the 
letter involved. 


An equation is an equality which holds good for a particular value of 
the letter involved. 


` Exercise 18 
. Point out which of the following are identities and which are 
equations : 


1. 5x—3—2x—3x—3, 2. 4x=8- 3x, 
3. 3x4+24+2x—3=4x-+1, 4. 24-7x—3x--8—2x—10x4-2. 
5. 5x—348=11x+3, 6. 8x*--2—2x-L-5x—8.L8x2.-3x—6. 


2. We see that x—2=3 is true when x=5, 
The value is said to satisfy the equation, 


The process of finding that : : M Л 
called the method of solving M чя кыы X Which satisfies the equation is 


The letter whose value і i VN. 
the unknown quantity or briefly the зав” found in an equation is called 


The value of the Р : 5 DE 
called a root of the Medi quantity which satisfies an equation is 


.., „An equation which when simplified ; i 
which the highest power of the ШЭНЭ hey usi od d X 
eg., 5x+9=14 isa simple equation. ч l 


n Пизи UT а Ше о called Equations of the first degree 
letters x, y;'z etc, quantities are usually denoted by the 
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3. Solving an equation 


_ Хоц know that an equation is an equality which is satisfied by a 
particular value of the unknown. Suppose an equation is given and you. 
are required to find out that particular value by which the equation is 
satisfied. A rough method would be to substitute the values 1, 2, 3, .... etc., 
for the unknown letter and see which value satisfies the equation. But this 
process would be difficult and lengthy and the method fails if the value of the 
unkaown quantity is not an integer. 


We explain below tlie method of solving an equation. ! 
А In solving an equation the following four self evident truths called 
axioms are frequently used. 
Axiom 1. The equation does not change ifequal quantities are added 
to both sides of the equation. 
For example if x—6=5. 
then x—6--6 will be equal to 5+6, or x will be equal to 11. 


Axiom 2. The equation does not change if equal quantities are 
subtracted from both sides of the equation. 


For example if x+3=5, 

then x--3—3 will be equal to 5—3, or x will be equal to 2. 

Axiom 3. The equation does not change if both sides of it are multi- 
plied by the same quantity. 

(Note. Zero is not a quantity.) 


For example if, 25 then x4 will be equal to 3x4, 


or x will be equal to 12. 
_ Axiom 4. The equation does not change if both sides of the equation 
are divided by the same quantity. 


(Note. Zero is not a quantity.) 


For example if 5x=15, then = will be equal to —5 


or x will be equal to 3. 


Now we shall solve a few ex 


. amples to illustrate the use ofthese 
axioms. 3 


Ex. 1. Solve the equation x—9—7. 
Sol. Add 9 to both sides of the equation, Axiom (1). 
x—9--9—74-9 20-16: Ans. 
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Ex. 2. Solve the equation x4-7— 19. 


Sol. Subtract 7 from both sides of the equation. (Axiom 2). 
х+7—7=19—7. х=12. Апз. 
5 х 1 

Ex. 3, Solve the equation уЗ. 

боі. Multiply both sides of the equation by 8, (Axiom 3). 

3 X8—3x8. x=24, Ans. 

Ex. 4. Solve the equation 11x—66, 

Sol. Divide both sides of the equation by 11. ~(Axiom 4). 

a= 28 _х==6, Ans. 
Exercise 19 

Solve the following €quations ; — 

1. x—2—5, 2. х--2-44, 3. x—7=0, 4. 3х--12, 
5. 3-3. 6. x+3=0, 7. 5x=10, ~ 8. 4x—16. 
9. Тх=>] 1 10. 13x265; п. 4-7 р 9.137 

x x 

пар CM Sp 15. 13x=22, 16, 10x..25. 


Sometimes more than 
as shown in the examples give 


———— 


one axioms have (о be Used to solve an equation 
n below : 


Ex. 1, Solve the equation 5x—3— 17, 


Sol. Add 3 to both sides of the 
5х—3--3=17--3 ie., 


Now divide both sides 
5х 20 


75) 7755: 


Ех, 


Sol. Subtract 2 from both Sides of the given €quation, 


4+2—2—16—2 
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2. Solve the equation; +2= 


given equation, 


(Axiom 1) 
е. Sx=20, 
of this equation by 5 (Axiom 4) 
Х-44, Ans, 
16, 
(Axiom 2) 
ie, 3-14 


| 


Now multiply both sides of this equation by 4. (Axiom 3) 
J x4=14x4. s.o x=56. Ans. 
Ex. 3. Solve the equation 3x+14=2. 
Sol. Subtracting 14 from both sides of the given equation. 
| 3x+14—14=2—14 іе, 3х=—12. 
Now divide both sides of this equation by 3, 


A --M. x=—4, Ans, 
Exercise 20 
Solve the following equations : 
1. 2х--3--13. 2. 3x—2=10. 3. 3х—7=20. 
4. 5х--7=42. 5. 4x—21——1. 6. 13x—70=+8. 
x 2207 
7. 5+3=3. 8. 25 9. 4p 4-10. 
10. 43-11-13. i 11. 5 +50=100. 
12. 2x+3x+4x=6—15+ 18. 13. 7х--8х--2х-410--1--3-22. 
14. 5x—1=2x-+9. 15. 4х+6=2Х+11. 
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. Simplify : (а) 2a+-5a+49, 


Test Papers 
Paper 1 


. Rewrite the following using symbols : 


(а) Twice a equals b. (b) The sum of a and b divided by c. 
‚ State the following in words : 


(i) T s (ii) p+q—-r=s. 


. If a=15 and b=8, find the value of 


(i) ab+a—b, - (ii) gre. 


» Ifa=1, b=2, c=3, find the value of 


(Т) @+4B+4¢2, (ii) 1a--1b4-3c, 
(b) 6xy —3yx, 
Paper 2 


1. If x=2, y=3, 2-0, find the value of 
(i) xy4-yz—zx. (ii) 2x4 y24.323 
2. Simplify : 
(а):х--2х--7х, (b) 74--5--55-1-4а, 
3. (а) Subtract 3x from 10x, (b) Subtract 5ађ from 20ba. 
4. Multiply : (а). 3x by 5y. (b) 2ab? by Тађ, 
5. Divide: (a) 27a by 9, (b) 5x2ys75 by xyz?, 
Paper 3 
1. Simplify : (а) a+(b—c), (b) х-(2у--32), 
2. Simplify : (а) pxqxr. (b) 5x x 7y x 10. 
3. Divide : (a) 32ax by 16a, (b) 7а?Ьз by a?b. 
4. Find the sum of : (а) 6x, 3x, 5x. (b) xy, 2xy, 3yx. 
5. Subtract : (а) Тађ from 10Ба. (Бу ixyz from ey: 
Paper 4 
1 


- (i) Find the difference ђ 


etween 46 and 64, 


(ii) What is the difference between Xy and ух? 


2. Find the sum of : 7ху, 8yz, 15ух, 3zy. 
3. Simplify : 2a--(35—c)—2(a- b). 
‚ 4. Multiply 7x?y by 8xy*. 
5. Solve the equation : 3x+-2=x-+8. 
Paper 5 
1. (і) Find the difference between 76 and 7 x6. 

(ii) What is the difference between pq and рха 7 
2. Subtract 8x?y from 1727). 3. Divide 25p?q бу 5р4. 
4. Solvethe equation : 5(x--3)—(x4-2) 2 3x4-25. 

5. Remove the brackets and simplify : 
4x —2(y -2)2-3x4- (324-4). 
Paper 6 


1. (i) Express in words : Пт—2ху--3. 
ся 2a--3b 
(ii) If a=28, b--6 ; find the value DET 


2. Multiply 7x3y by Зху?г. 
3, Solve the equation 47-5- 15 and verify your answer. 


4. Simplify : 6ab--4ba4-7 —ab--3. 
5. Remove the brackets and simplify : 
x—(—y—x—z)H-(x—y—2) 
Paper 7 
1. (i) Rewrite using words for symbols : 2a--b хс- За. 


E ў 3xy—2y. 
(ii) If x=4, y—5 ; find the value of Ху 


2. Subtract 8/2mn® from 19/2ти?. 3. Divide 135x3y5z by 15xyfz. 


4. Simplify : 3y-+(25x—2y)—(10x—3y). 
5; Solve the equation : => +18=22. 


Paper 8 
1. Add together : 5x, 7x, бу, х. 
2. Subtract Хабс from abc. 3. Multiply 8a%b? by 7c?d?. 
4. Divide 7:2y3z* Бу ху”. 
5. Remove the brackets and simplify as far as possible : 
3(x-+y)+ (2х—2)—(х-+2р). à 
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Paper 9 
1. Subtract 77a?b from 1006a?. 
3. Divide 15х4у225 by Sxy?z3, 
4. Simplify : 5хуг--Тхту—Зхуг 447, 
5. Solve for х: 2x+33=63, 


2. M ultiply Зазђге Бу 5ab3c?, 


Paper 10 

1. Write the following using symbols : 

Three times the product of x and У diminished by 4 times p and the 
whole divided by 5 times the sum of / and m. ME. і 

2. If x—5, J—3, z—4, find the value of 4x? 

3. Simplify : 5x*y8 x x8y2 y 1. 

4. Simplify : 7(х-- y)+3( У--2)--2х- 32, 

5. Solve: 7х—25--2х--9=5х-Е2--3х, 


JZz--3x уз, 237. 


ФрюмелА оын 
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Answers 


Exercise 1 
. @ 7-3, (i) x+y. (iii) 8+3. (iv) a+b 
(у) 8+1. (vi) та. 
‚ 0) 85-85 (ii) x—y. (iii) 10—3. (iv) 1—т. 
(у) 8—2. (vi) q—p. 
. @) 14-8. (ii) b—a. 4. (i) 5+1—9. — (ii) a+b—c. 
. (i) 7--4--2, (ii) l+m+n. 6. (і) 14—1—2. (ii) x—1—m. 
„ (Т) 9x6. (ii) рха. 8. (i) 15x2. (ii) a xb. 
. ( 2127. (ii) x+y. 
Oe (i) L. п. @ qr а) 2. 
. (1) 4х5--20, (ii) 4x—y. 13. (і) 7х4--2, (ii) xy-z. 
. (i) 822. (ii) Im. 15. (і) 12<2х14. (ii) р<24. 
. () 8410. (іі) амь. 17. (і) 3x518. (іі) 3pssq. 
. (9 5+17—12=10. (і) a+b—x=y. 
. G) 1/—т=р. 20. 2. 21. 7 5х=20 0 9x—4: 
- (p+q)+4. 23. х~уср+а. 
. 2pt-qxr—s. 25. ых 
Exercise 2 
. (i) Five plus four. (ii) 1 plus m. 
(i) Two minus three plus four. (ii) a minus b plus c, 
. (i) Six minus two. (ii) x minus y. 
(i) Five into four. (ii) p into 4. 
(i) Seven into nine, (ii) Г into т, 
(i) Nine minus two minus five. + (ii) p minus д minus r. 
(i) Two over three. | (ii) p over 4. 
. (i) Two divided by nine. (ii) x divided by y. 
. (і) Four into one upon three. (ii) a into one upon 5. 


. (і) Two into three divided by five. (ii) p into д divided by r. 
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11. (i): Five into three whole divided by two. 
(ii) p into q whole divided by r. 


12. (i) Five into two upon seven. (ii) a into b upon c. 
13. (i) Seven greater than two. (ii) x greater than y. 
14. (i) Five less than nine. (ii) a less than b. 

15. (i) Since five times x equals twenty-five therefore x equals five, 
16. (i) Three into six equals eighteen. (ii) а into b equals с. 
17. a is less than b is less than c. 

18. p is greater than q is greater than r. 19. a into b into c. 


20. a into b plus b into c plus c into a whole upon two. 


21. l into m minus p into q whole upon x into y plus a into b. 
22. p into д into і upon h. 


23. Two into p minus q into r divided by s. 
24. l over m is greater than p over 4. 


Exercise 3 

1. (і) No. (іі) Yes, (iii) Yes, (iv) No. (v) Yes. (vi) Yes. 
2. 26. 3. No difference. 4. 9. 5. No difference 
"RET | 
"тп т 

3 Exercise 4 
І. (і) 11. (ii) 4. (ii) 21. j 
2 (| 3 (ii) 5, ЫН 18, 5328 
· 0) 15. (ii) 0. (ту 36, 1 
4. (i) 4. (i) 5. (iii) 2, x : 
5. (і) 29. (ii) 18. (iii) 16, (iv) 63 
: Й 14. (vi) 21. | 
й i 79. (ii) 9, (iii) 1}. і 
7. (i) 18, (1) 30, 8. (i) 6. T н 
9. (i) 191. (ii) 16%, | 


10. (і) 133. (ii) 1045. 
Exercise 5 

1. (i) 5, 11, 17, 20, 1, ji 
2: G) а, +b, two terms, | а rs 10, Ма Хан 

(iii) axb, +c, two terms, (iv) ў T» “е Шэн 

M ас, —€Xd, two terms, (vi) a, сы mA td 
“Я aul Я (ii) Compound, (iii) Simple | 
pound, (ә) Simple, (vi) Compound. 


4. 


5. 


(i) Binomial. (ii) Binomial. (iii) Trinomial. 
(iv) Trinomial. (7) Binomial. (vi) Binomial. 
(i) a, +4a, —3a. (1) —bc, —9bc. 


(iii) 4mnh, —9hnm, --Тпті, Пт. 


(iv) 1, —1, —4l ; Іт, 4 ml. 


Exercise 6 


1. 50. 2. 100. 3. 540. 4. 1800. 5. 486. 
6. 324. 7: + 8. 14. 913; 10. -5. 
11. 22. 12; 3123: 13. 9. 14. 8. 15. 81. 
16. 375. 17. 3072. 18. 31104. 19, 3-—xxx:2x-2xx. 
20. Зм Зххххххххій4х рахххххх. 
21. Three times x=3x, x cubed=x° ; 15, 125. 
22. 5 times p cubed — 5p?, thrice p to the fifth power 3p? ; 40, 96. 
Exercise 7 
L 15x. 2. 18c. 3. 17d. 4. 146. 5. 20x. 
6. 23x. 7. Sab. 8. I2xy. 9. 3la. 10. 36x. 
11. 9x. 12. 14ab. 13. 307. 14. 27ab. 15. 20abc. 
16. 4xy. 17. llab. 
Exercise 8 
1. 2x+5y. 2. 7a 4-3b. 3. m--9n. 4. 4x+ y. 
5. 10а--Ь. 6. 9a+b. 7. 15x4-y. 8. а4-10с. 
9. 2a-- 16b. 10. 10bc+5ab. 11. l7xy-Fyz. 12. 4xyd-3yz. 
13. 18xa. 14. хї--10К. 15. 10bc-+-14ac. 
16. 819xyz. 17. 606 рдг-- 105 pq. 18. 162 абс. 
19. 101/mn--91/m. 20. 58hkt. 
Exercise 9 
1. 2a. 2. З 3. 2х. 4. 9т. 5. b. 
6. 14а}. 7. Ат. 8. 8xt. 9. 3р. 10. 73 pq. 
11. 8abc. 12. 15xy. 
Exercise 10 
1. 27x. 2:10. 3. 5a. 4. 7х. 9. 2х 
6. 4t--3at. 7. 110+25. 8. 2ab. 90: 10. 3a. 
11. 0. 12. —3xyz. 13. %2. 14, 44$ab+ 105c. 
4ab be 
15. ES 
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Exercise 11 


1. 45a. 2. 72b. 3. 16c. 4. 9a, 5. 25k. 

6. 36a?. 7. 107. 8. 42a. 9. ab. 10. 4Ahk. 
211. тп. 129732: 13. mnl. 14. 100ab. 15, 15ax. 
16. 5x3, 17. Іх. 18. Зађс, 19. Вах. 20. 1330 тп. 
21. l68ach. 22. Зах? 23. 13--ю?п--тп?, 24. 12-02, 
25. Im?n-t-In, 

26. (і) х2--2. (ii) a*—4. (1) 28-48, (iv) 24-та. 

27. (і) “Ч squared" minus “m to the fifth” plus “п cubed”. 

(ii) “Five h squared into & cubed” minus “т squared", 
(йі) “y to the fifth into x to the fifth" plus *nine z to the fifth" 
minus “seven k cubed”. 
(iv) “Ninety-one x to the fifth into y to the fifth” minus “nineteen у 
cubed into x cubed.” 
Exercise 12 

1. (і) æ. (0) b19. (йі) хіт, (iv) x5y?. (v) 100052275. 

27 (9 ANT multiplied by а? means 4а. “a to the fourth” means а“. 

3. (і) 1526), (i) 18x7y2, (iii) 5xSy10, (iv) 90а6р3, 

(v) 600854с, 
Exercise 13 

1. x. 2. 5b. 3. 10a. 4. b, 522]. 

6. 24. Пыса: 8. а. 9. да. 10. 10x. 
11, p. 12. 1. 13. 25k. 14. тп, 15. ab. 

16. ab, 17. tq. 18. ax?, 19, аг, 20. 56, 

21. 3a. 22. 12ta. 23. l0lmn?, 24. abc, 25. 3524, 

Ехегсјве 14 

ТЕБ. 2. 3 шар 4. ас, 

5. 1746. 6. 5 TAi 8. 421. 

9. Smr, — 10. P. SM quiso 

Exercise 15 

2. —Rs 22. 3. —Rs 100, 4. —27 metres, 

5. Gain of Rs 50, 6. Rs 345, 7. —Rs 345. 

8. —4 metres, 9. —3 metres, 10. Rs 400, 

11. —Rs 400. 12. 101°C, 13. -156, 
14. 49°, 15. Sohan Rs 4. 
16. Assets 


Rs 80, liabilities Rs 15, assets Rs 10, liabilities Rs 5, 


17. (i) Fine of Rs 4. 
(iii) Saved 14 paise. 
(v) Assets Rs 10. 
(vii) 5000m high. 
(ix) 100m towards east. 


(ii) Assets Rs 1500. 

(iv) Prize of Rs 4. 

(vi) 52m deep. 
(viil) 50m towards north. 


18. --570m—210m-4- 192m— 121m. 
19, —-5m—1m —3m--13n —4m 4-9m. 


20. +Rs 18—Rs 3—Rs 7-- Rs 10--Rs 0; Gained Rs 18. 
Exercise 16 
1. 15—(7—9). 2. a—(—b4-c). 3. 1 (m—n—1). 
4. I-(—m-^n4f). — S. t+r—(p+4—5). 6. t—(—r--p— 9). 
7. —(—a+b—c). 8. a—(—b+ce+d).. 9. 4x—(—5a— Tb--3c). 
10. —2+3у—(--5х—112). 
Exercise 17 
1. 18 2. 24. 3. 82. 4. 12. 
5. atb+c 6. y. 7. 124; 8. 2y+m—t+h. 
9. a—b—c—d—p-rq-r. 10. а--25--4. 11. 3a. 
12. 4х-га. 13. —25y. 14. 3tt4. 15. t—2a+2b—4x. 
16. 8a+b. 17:50: 18. 17a—3b—6c. 19. —2x. 
Exercise 18 
1. Identity. 2. Equation. 3. Equation. 
4. Equation. 5. Equation. 6. Identity. 
Exercise 19 
1. 7 2.52 3. 7. 4. 4 509: 
6. —3 5.27 8. +4 9. 3 10. +5. 
11. 21. 12. 91. 13. 81 14. 1 15. 115. 
16. 23. 
Exercise 20 
125: 2. 4. 3519) 4. 7. 5, +5. 6. +6. 
75:0; 8 56, 9. 434. 10. 192. 11. 250 12. 1 
13. —8, 14, 3}. 15 23. 
Paper 1 T. 
1. (а) 2a=b. (Б) (4-6) с. 
2. (а) Зеуеп times x over 3 equals 35 
(b) p plus q minus 7 equals 5. 
з. @) 127. (D 2389. 4. 2 14. (i) 34. 5. (а) 7449. (Б) 5xy. 
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1. (ђ 6 (i) 13.. 2. (а) 10x. () Па-рвь, 
3. (a) 7x. (b) 15ађ. 4. (a) 15ху. (b) Маг, 
5. (a) 3a. (b) 5xy?z?, 
Paper 3 
(б шна (рухељу зе 2, (а) par (b) 350xy. 
3. (a) 2x. (b) 758. 4. (a) 14х (Б) бху. 
5. (a) 3ab. (b) хус. 
Paper 4 
1. (і) 18. (i) No difference. 2. 22ху--11у2, — 3. b—c, 
4. 56x3y^. 5. 3: 1 
Рарег 5 
1. (і) 34. (ii) No difference. 2. 9x3y, 
З. Sp 4. х=12. 5. 7x+2y+z, 
Рарег 6 
1. (і) Seven times / into m minus twice x into У divided by 3, (17) 34&. 
2. 21x9ysz, 3. х=60. 4. 945--10, 57 Bx: 
Рарег 7 
1. (і) Twicea plus b into c divided by three times а, (ii) 55. 
2. Іт, 3. 9x2y2, 4. 15x+4y, 5. x23, 
Paper 8 
1. 13x--6y. 2. sabe, 3. 56a?p?cq, 
4. 7xyz, 5. 4x4 y—z. 
Paper 9 
1. 23a%b, 2. 155588. 3. 3x32, 
4. 9xyz-4-47. 5. х=75. 
Paper 10 
3xy—4p | ! 
1. 5(1Ет) 2. 1416. 3. 5x5y5, 
4. 9x--10y. 5, x=18, 


Paper 2 
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